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US 9,115,636 B2

1
EVACUATION AND REFILLING DEVICE FOR
VEHICLE COOLING SYSTEMS

The present invention relates to vehicle service tools or
devices, and more particularly to tools/devices for evacuating
and refilling a vehicle cooling system.

Tools or devices for evacuating and refilling a vehicle cool-
ing system are known. Certain known devices include a body
mountable on an opening of the cooling system (e.g., a radia-
tor opening) and have one or more passages establishing fluid
communication between the cooling system opening and one
or more ports, the port(s) being connectable with a vacuum
generator, a supply of coolant, etc. Typically, one or more
valves control flow through the ports. Other devices are gen-
erally similar but have a body or housing that is separate or
spaced from the vehicle and is connected with the cooling
system by a hose or tube.

With either device, the valve(s) is/are typically a two-po-
sition valve that either permits or prevents flow through a
particular port. As such, an operator must be careful to prop-
erly position the valves during evacuating and refilling opera-
tions to avoid adverse situations such as a loss of a vacuum
prior to refilling the cooling system or spillage of coolant fluid
onto the vehicle’s engine during the refilling process.

SUMMARY OF THE INVENTION

In one aspect, the present invention is a device for evacu-
ating and filling a vehicle cooling system. The device com-
prises a service port connectable with the vehicle cooling
system, a supply port connectable with a source of coolant
fluid, an evacuation port, and a valve coupled with each one of
the ports. The valve is adjustable between a first configuration
in which the service port is fluidly coupled with the evacua-
tion port and a second configuration in which the service port
is fluidly coupled with the supply port.

In another aspect, the present invention is again a device for
evacuating and filling a cooling system of a vehicle, the
vehicle having a hood. The device comprises a housing con-
figured to be suspended from the hood so as to be spaced
generally above the cooling system, the housing having a
lower end providing an interface surface facing generally
toward the cooling system. A plurality of ports extend through
the housing interface surface, the plurality of ports including
a service port connectable with the vehicle cooling system, a
supply port connectable with a source of coolant fluid and
fluidly coupleable with the service port, and an evacuation
port fluidly coupleable with the service port.

In a further aspect, the present invention is yet again a
device for evacuating and filling a vehicle cooling system.
The device comprises a housing having an interior chamber,
a service port extending into the housing and connectable
with the vehicle cooling system, a supply port extending into
the housing and connectable with a source of coolant fluid,
and an evacuation port extending into the housing. A valve is
disposed at least partially within the housing chamber and
adjustable between a first configuration in which the service
port is fluidly coupled with the evacuation port and a second
configuration in which the service port is fluidly coupled with
the supply port.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The foregoing summary, as well as the detailed description
of'the preferred embodiments of the present invention, will be
better understood when read in conjunction with the
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appended drawings. For the purpose of illustrating the inven-
tion, there is shown in the drawings, which are diagrammatic,
embodiments that are presently preferred. It should be under-
stood, however, that the present invention is not limited to the
precise arrangements and instrumentalities shown. In the
drawings:

FIG. 1 is front perspective view, taken from the top, of a
service device for evacuating and refilling a vehicle cooling
system in accordance with the present invention;

FIG. 2 is front perspective view, taken from the bottom, of
the service device;

FIG. 3 is a more diagrammatic view of the service device
shown in use and connected with the vehicle cooing system,
a source of working fluid and a coolant fluid supply;

FIG. 4 is an exploded view of the service device;

FIG. 5 is a front plan view of the interior of the service
device;

FIG. 6 is a front plan view of the interior of the service
device, shown during an evacuation process;

FIG. 7 is another front plan view of the interior of the
service device, shown during a leakage testing process;

FIG. 8 is another front plan view of the interior of the
service device, shown during an refilling process; and

FIG. 9 is a partially broken-away, enlarged cross-section
view through line 9-9 of FIG. 2, showing a valve of the service
device.

DETAILED DESCRIPTION OF THE INVENTION

Certain terminology is used in the following description for
convenience only and is not limiting. As used herein, the
words “connected” and “coupled” are each intended to
include direct connections between two members without
any other members interposed therebetween, indirect con-
nections between members in which one or more other mem-
bers are interposed therebetween, and operative connections
in which one member communicates with or affects another
member without any direct physical contact. The terminology
includes the words specifically mentioned above, derivatives
thereof, and words of similar import.

Referring now to the drawings in detail, wherein like num-
bers are used to indicate like elements throughout, there is
shown in FIGS. 1-9 a service tool or device 10 for evacuating
and filling the cooling system 1 of a vehicle 2, the vehicle 2
having a hood 4 (see FIG. 3). Basically, the service device 10
comprises a housing 12 having an interior chamber 13, a
plurality of ports 14 extending into the housing 12, and a
valve 16 disposed at least partially within the housing 12 and
configured to selectively fluidly couple the ports 14. The
housing 12 is preferably configured to be suspended from a
vehicle hood 4 so as to be spaced generally above the cooling
system 1, preferably by means of a hook 15 or other hanging
device/means, as discussed below. The plurality of ports 14
preferably include a service port 18 connectable with the
vehicle cooling system 1, a supply port 20 connectable with a
source of coolant fluid 3, and an evacuation port 22, and most
preferably also include a working fluid inlet port 23, as
described in detail below.

Further, the valve 16 is fluidly connected with each one of
the ports 18, 20, 22 and 23 and is adjustable between a first,
“evacuation” configuration C, (FIG. 6) in which the service
port 18 is fluidly coupled with the evacuation port 22 and a
second, “refill” configuration C, (FIG. 8) in which the service
port 18 is fluidly coupled with the supply port 20 and the
supply port 20 is noncoupled with or disconnected from the
evacuation port 22 (i.e., no flow between the ports 20 and 22).
Also, the valve 16 is further adjustable to a third, “off” con-
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figuration C; (FIG. 7) in which the service port 18 is fluidly
decoupled or isolated from the supply port 20 and from the
evacuation port 22 so as to substantially prevent fluid flow
into the service port 18 (i.e., through the valve 16). By selec-
tively adjusting the valve 16, an operator is able to perform an
evacuation process (FIG. 6) to establish vacuum-like condi-
tions within the cooling system 1, a testing process (FIG. 7) in
which pressure in the cooling system 1 is monitored to deter-
mine the presence or absence of leaks within the system 1, and
a refilling process (FIG. 8) in which new coolant fluid is
dispensed into the cooling system 1.

Preferably, the service tool/device 10 further comprises a
venturi tube 24 and a pressure gauge 26 each disposed within
the housing 12. As best shown in FIGS. 6-8, the venturi tube
24 has a central bore 25 and a plurality of ports extending into
the bore 25, specifically a first inlet port 28 connected with the
working fluid inlet port 23, so as to thereby be connectable
with a source of working fluid 5, preferably compressed air
(but may be any other appropriate high pressure fluid), a
second inlet port 30 fluidly coupled with the valve 16, and an
outlet port 32 coupled with the evacuation port 22. With this
structure, fluid is drawn through the service port 18 to evacu-
ate fluid from the cooling system 1 (preferably to establish
pressure approximating vacuum conditions) when working
fluid/compressed air is directed through the tube inlet port 28
and the valve 16 is arranged in the evacuation configuration
C,,as depicted in FIG. 6 and discussed in greater detail below.

Further, the pressure gauge 26 is configured to provide an
indication of pressure within the cooling system 1, preferably
to monitor that a vacuum is established and maintained within
the cooling system 1 to thereby indicate the absence or pres-
ence of any leaks within the system 1. Preferably, the pressure
gauge 26 has an indicator 34 disposed within (or at least
viewable through) an opening 36 in the housing 12 and a body
35 with a stem portion 36 disposed within a gauge port 75D of
the valve 16, as described below. The valve gauge port 75D is
configured to fluidly couple the pressure gauge 26 with the
service port 18 (i.e., through a valve passage 72 as described
below) so as to provide an indication or measurement of
pressure within the cooling system 1.

Referring to FIGS. 1, 2 and 4, the housing 12 preferably
includes a generally hollow shell 40 and a manifold 42 con-
nected with the shell 40 and providing the plurality of ports
14. The shell 40 has a hollow interior providing the chamber
13 and an open end 44 extending into the interior 41. Prefer-
ably, the shell includes two shell halves 46A, 46B each
formed of a substantially rigid polymeric material (e.g.,
nylon, Delrin, etc.) and each having a generally U-shaped side
edge surface 47 and a generally U-shaped end surface edge 48
(see FIG. 4). The shell halves 46 A, 46B are connected to form
the housing shell 40, preferably by means of a plurality of
threaded fasteners, such that the two side surfaces 47 are
generally juxtaposed and the two ends surfaces 48 define a
generally rectangular opening 50 at the open end 44. Further,
the manifold 42 preferably includes a generally rectangular
plate or block 52 formed of a rigid polymeric material and
having a plurality of through-holes or passages 54 for the
ports 18, 20, 22 and 23, as discussed in greater detail below.
The manifold 42 is disposed at least partially within the shell
open end 44 to substantially enclose the opening 50 and seal
the interior chamber 13.

Furthermore, the manifold block 52 preferably has two
opposing faces or end surfaces 53, 55; specifically an exterior,
interface surface 53 and an interior surface 55, each one of the
ports 18, 20, 22 and 23 extending through the interface sur-
face 53 (and the interior surface 55). When the service device
10 is mounted to the vehicle 2 as intended, i.e., suspended
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from the vehicle hood 4, the interface surface 53 is spaced
from and faces generally toward the cooling system 1. Thus,
by locating all of the ports 18, 20, 22, and 23 on a common
interface surface 53 that is generally proximal to and faces
toward the cooling system 1, the ports 18, 20, 22 and 23 are
readily accessible to an operator of the service device 10.
Preferably, the manifold 42 further includes a plurality of
fittings 56 each disposed within a separate one of the through
holes 54. Each fitting 56 includes a central through-passage
(notindicated) providing a separate one of the service port 18,
the supply port 20, the evacuation port 22 and the working
fluid inlet port 23, the three fittings 56 providing the ports 18,
20 and 22 are preferably conventional hose barbs 57 and the
fitting 57 providing the working fluid inlet port 23 is prefer-
ably a more specialized compressed air fitting 58.

Referring to FIGS. 4-8, the service device 10 preferably
further comprises a plurality of fluid lines 60 fluidly connect-
ing or coupling the valve 16 and the various ports 18, 20, 22
and 23, each fluid line 60 being contained substantially within
the housing chamber 13. Specifically, a first fluid line 62
fluidly connects the service port 18 with the valve 18, a
second fluid line 64 fluidly connects the supply port 20 with
the valve 16, and a third fluid line 66 fluidly connects the
evacuation port 22 with the valve 16. With the preferred
venturi tube 24, the third fluid line 66 preferably includes a
first line section 674 extending between the valve 16 and the
second inlet port 30 of the venturi tube 24 and a second line
section 675 extending between the outlet port 32 of venturi
tube 24 and the evacuation port 22. Thus, the third fluid line
66 fluidly couples all of the valve 16, the venturi tube 24, the
working fluid inlet port 23 and the evacuation port 22. Pref-
erably, each of the fluid lines 60 includes a flexible polymeric
hose but may alternatively include a generally rigid pipe
and/or be formed of another appropriate material such as an
elastomer, a rigid polymer (e.g., PVC) or a metallic material
(e.g., copper).

Referring now to FIGS. 4-8, the valve 16 is preferably a
three-position valve and includes a generally rectangular
valve body 70 with a primary flow passage 72, a plurality of
ports 74 extending into the body 70 and connected with the
primary passage 72, and a closure element 76 disposed within
the flow passage 72. The valve ports 74 include a first port
75A fluidly connected with the service port 18, a second port
75B fluidly connected with the supply port 20, a third port
75C fluidly connected with the evacuation port 22 (i.e.,
through the venturi tube 24), and a fourth or “pressure” port
75D configured to receive the pressure gauge stem portion 36
to fluidly couple the pressure gauge 26 with the service port
18 (and thus the cooling system 1), as described above and in
further detail below. Preferably, each valve port 74 is pro-
vided by a separate fitting 77 disposed within an opening into
the valve body 70, most preferably conventional hose barbs,
but may simply be provided by a separate passage/hole
extending into the body 70. Further, the closure element 76 is
movable, preferably rotatable about a central axis 764, so as
to selectively arrange the valve 16 in one of the various
configurations C,, C,, C; in which different combinations of
valve ports 74, and thus the device ports 18, 20 and 22, are
either fluidly coupled with another port 74 or “noncoupled”
(i.e., fluid exchange is prevented) from the other ports 74.

More specifically, in a first position p, corresponding to the
valve evacuation configuration C, shown in FIG. 6, the clo-
sure element 76 permits fluid flow between the first valve port
75A and the third valve port 75C, establishing flow commu-
nication between the service and evacuation ports 18, 22, as
described in additional detail below. In a second position p,
corresponding to the valve refill configuration C, as depicted
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in FIG. 8, the closure element 76 permits fluid flow between
the first valve port 75 A and the second valve port 75B, thereby
enabling fluid flow between the service and supply ports 18,
20, as discussed in further detail below. Further, in a third
position p; of the closure element 76 corresponding to the
valve off configuration C; shown in FIG. 7, the closure ele-
ment 76 obstructs or prevents fluid flow between the primary
valve ports 75A, 75B and 75C. As such, no fluid exchange
between any of the device ports 18, 20, 22 can occur through
the valve 16, thereby preventing fluid flow into the service
port 20 and enabling vacuum-like conditions to be maintained
within the cooling system 1, as described below. Preferably,
the closure element 76 is a ball with flow passages that are
alignable with the primary passage 72 and the various valve
ports 74 to establish flow communication therebetween, but
may alternatively be a rotatable or linearly displaceable
spindle or any other known type of closure element.

Furthermore, the valve 16 preferably includes a manually
manipulable handle 78 disposed externally of the housing 12
and a stem 79 disposed partially within the valve passage 72,
the stem 79 extending between and connecting the handle 78
and the ball closure element 76. With this structure, an opera-
tor may manually rotate the handle 78 about the central axis
76a to rotatably displace the closure element 76 between the
first, second and third positions p,, p, and p;, as described
above and depicted in FIGS. 6-8. Alternatively, the valve 16
may be provided with automated means to selectively rotate
the closure element 76 in response to one or more push
buttons or other control device (structure not depicted).

Referring to FIGS. 1 and 2, the housing 12 preferably
includes three valve position indicators 80 on the outer sur-
face 12a of the housing 12, which each provide a visual
indication of a separate one the three positions p,, p,, p; of the
valve closure element 76 when the handle 78 is generally
aligned therewith. Preferably, the indicators 80 include an
evacuation position indicator 81A with the text “VAC” to
indicate the evacuation position p, a refill indicator 81B with
the text “REFILL” indicating refill position p,, and an off
position indicator 81C with the text “OFF” to indicate the off
position p;. The indicators 81A, 81B, 81C and are preferably
molded into the material of the front housing shell half 46 A,
but may alternatively include any other indicia and/or be
attached to or otherwise provided on the housing outer sur-
face 12a.

Referring now to FIGS. 3 and 6-8, the service device 10 as
described above generally operates in the following manner.
When an operator desires to refill a vehicle cooling system 1,
the coolant fluid within the system 1 is first drained in an
appropriate manner The service device 10 is preferably
mounted to the vehicle hood 4 during or after the coolant
drain process such that the interface surface 53 is located
generally above the cooling system 1. However, the service
device 10 may alternatively be rested upon or positioned on
an engine component, a portion of the vehicle body, or a
separate support device (e.g., a tool cart). Then, the service
port 18 is fluidly connected to the cooling system 1 and the
working fluid inlet port 23 is fluidly connected with the source
of compressed air 5 (e.g., a compressor), preferably by means
of'a separate flexible tube 90 extending between the particular
port 18 or 22 and the cooling system 1 or compressed air
source 5, respectively. The valve 16 is then selectively
adjusted or arranged in the evacuation configuration C,
shown in FIG. 6, preferably by rotating the handle 78 from
alignment with the “OFF” indicator 81C to align with the
“VAC” indicator 81 A, thereby rotating the closure element 76
from the third position p; (FIG. 7) to the first position p, (FIG.
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6) to fluidly couple the first and third valve ports 75A, 75C,
and thereby the service and evacuation ports 18 and 22.

With the service device 10 arranged as described, com-
pressed air at a relatively high pressure, preferably about
ninety pounds per square inch (90 psi), is directed into the
working fluid inlet port 23, through the venturi bore 25, and
out of the tube outlet port 32 to flow out ofhousing 12 through
the evacuation port 22, which preferably discharges to atmo-
sphere (i.e., the surrounding environment). The high pressure
air flow through the tube bore 25 creates a pressure drop atthe
tube second inlet port 30, which draws fluid from the cooling
system 1 to flow into the service port 18, through the valve
first port 75A and the valve third port 75C and into the venturi
tube second inlet 30, thereafter entraining in the compressed
air flow through the venturi bore 25 so as to pass out of the
evacuation port 22 and be discharged into the surrounding
atmosphere. The process of drawing fluid from the cooling
system 1 eventually evacuates substantially all of the air from
the system 1, such that pressure within the cooling system 1,
as measured in the valve passage 72 fluidly coupled with the
cooling system 1, should eventually reach a level approximat-
ing a vacuum, for example, about twenty inches of mercury
(25 in hg) in the gauge 26.

Then, the valve 16 is adjusted to the third, off configuration
C; (FIG. 7), preferably by rotating the handle 78 from align-
ment with the “VAC” indicator 81A to align with the “OFF”
indicator 81C, thereby rotating the closure element 76 from
the first position p, to the third position p; to fluidly uncouple
or “noncouple” the first and third valve ports 75A, 75C, and
thus the service and evacuation ports 18, 22. The operator
then performs a “testing” process in which the operator moni-
tors the pressure gauge 26 for a period of time (e.g., 5 min-
utes) to determine whether the vacuum conditions within the
cooling system 1 are maintained; if so, the cooling system 1 is
free of leaks and if not, one or more leaks are present in the
cooling system 1 and the system 1 must be repaired prior to
refilling with coolant fluid.

Once the operator determines that the cooling system 1 is
free of leakages, the cooling system 1 may be refilled with
coolant fluid by the following process. The supply port 20 is
coupled with a source of coolant fluid 3 (e.g., a tank or drum
containing the fluid) by means of a tube 90 and then the valve
16 is adjusted from the third, off configuration C; to the
second, refill configuration C,, preferably by manually rotat-
ing the handle 78 from alignment with the “OFF” indicator
81C to align with the “REFILL” indicator 81B and thereby
rotate the closure element 76 from the third position p, (FIG.
7) to the second position p,, as shown in FIG. 8. In the second
valve configuration C,, the first and second valve ports 75A,
758 are fluidly coupled so as to fluidly couple the service and
supply ports 18, 20. Due to the vacuum-like conditions estab-
lished in the cooling system 1, coolant fluid is drawn out of the
coolant supply 3, through the supply port 20 and the second
and first valve ports 75B, 75C, and then through the service
port 18 so as to flow thereafter into the cooling system 1.

The vacuum-like pressure will continue to draw coolant
out of the fluid supply 3 until the cooling system 1 is full, at
which point the coolant flow will cease. The valve 16 should
then be adjusted to the third, “Off” configuration C; and
thereafter the service port 18 and the supply port 20 may
disconnected from the cooling system 1 and coolant supply 3,
respectively, and if still connected, the working fluid source 5
may be disconnected from the working fluid inlet port 23. The
service device 10 may then be demounted from the vehicle 2,
preferably by disengaging the hook 15 from the vehicle roof
4, and is ready for another evacuation and refill operation or
for storage.
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The service device 10 has a number of advantages over
previously known devices for evacuating and/or refilling
vehicle cooling systems. The device 10 is lightweight, com-
pact, self-contained and capable of being suspended from the
vehicle roof 4 so as to present all required fittings/ports on a
single interface surface 53 spaced above the cooling system 1.
By having a single, three-position valve 16 as opposed to two
or more two-position valves, the valve 16 of the present
service device prevents 10 operator error which could lead to
a spillage coolant fluid over the vehicle engine. That is, by
preventing a fluid connection between the supply port 20 and
the evacuation port 22, the device 10 is incapable of drawing
fluid from the coolant supply 3 through the valve 16 and out
of the evacuation port 22, which could occur if such a fluid
connection was established, particularly while compressed
air is directed into the venturi tube 24. Such an adverse situ-
ation may occur with previously known service/refill devices
having a vacuum valve for the evacuation operation and a
separate refill valve for the refill operation; specifically, leav-
ing the vacuum valve open while opening the refill valve can
lead to coolant flowing out of the vacuum valve and onto
vehicle engine instead of flowing into the cooling system 1.

Further, with the three-position valve 16 having an off
configuration C; as described above and shown in FIG. 7,
vacuum-like conditions can be maintained within the cooling
system 1 for the testing process without potential false read-
ings due to either air flow into the system 1 through an open
port (e.g., the supply port 20) or the evacuation of air from the
system 1 through the evacuation port 22 due to continued
injection of working fluid into the venturi tube 24. Also, due
to the separate evacuation port 22 and supply port 20 of the
present device 10, there is no need to change attachments that
connect with a single port combining these two functions,
which avoids the potential loss of vacuum conditions in the
cooling system 1. Specifically, certain previously known
products having a single port and a single valve require the
disconnection of a vacuum attachment from the port and the
connection of a refill attachment to the port, during which
changeover the vacuum conditions may be lost if the valve is
not closed. In fact, with the present service device 10, the
connection of the service port 18 with the cooling system 1,
the supply port 20 with the coolant supply 3, and the working
fluid inlet port 23 with the compressed air source 5 may be
established at one time and left connected until both the
evacuation and refill operations are complete, thus minimiz-
ing the set-up work and eliminating mid-operation changes
other than appropriately adjusting the valve 16.

Itwill be appreciated by those skilled in the art that changes
could be made to the embodiments described above without
departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the
particular embodiments disclosed, but it is intended to cover
modifications within the spirit and scope of the present inven-
tion as generally defined in the appended claims.

We claim:
1. A device for evacuating and filling a vehicle cooling
system, the device comprising:

a housing having an interior chamber;

a service port extending into the housing and connectable
with the vehicle cooling system;

a supply port extending into the housing and connectable
with a source of coolant fluid;

an evacuation port extending into the housing;

avalve disposed at least partially within the interior cham-
ber and adjustable between a first configuration in which
the service port is fluidly coupled with the evacuation
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port and a second configuration in which the service port
is fluidly coupled with the supply port; and

a venturi tube having a first inlet port connectable to a
source of compressed fluid and an outlet port coupled
with the evacuation port, wherein, in the first configura-
tion, fluid flows from the source of the compressed fluid,
through the venturi tube, and out of the evacuation port,
thereby drawing a used fluid from the vehicle cooling
system, through the service port, through the venturi
tube, and out of the evacuation port, and wherein the
used fluid remains within the housing between the ser-
vice port and the evacuation port.

2. The device as recited in claim 1 wherein the valve is
further adjustable to a third configuration in which the service
port is fluidly decoupled from the supply port and from the
evacuation port so as to substantially prevent fluid flow into
the service port.

3. The device as recited in claim 1 wherein the housing
includes:

a shell having the interior chamber and an open end extend-

ing into the interior chamber; and

a manifold disposed at least partially within the shell open
end and having a plurality of passages, each passage
providing a separate one of the service port, the supply
port and the evacuation port.

4. The device as recited in claim 3 wherein the manifold has
an interface surface spaced from and facing generally toward
the vehicle cooling system when the device is mounted to a
vehicle, and each one of the service port, the supply port and
the evacuation port extend through the interface surface.

5. The device as recited in claim 1 wherein the venturi tube
further comprises a second inlet port fluidly coupled with the
valve, and wherein the used fluid is entrained in the com-
pressed fluid as the used fluid flows through the venturi tube.

6. The device as recited in claim 5 further comprising a
pressure gauge disposed at least partially within the housing
and being configured to provide an indication of pressure
within the vehicle cooling system.

7. A device for evacuating and filling a vehicle cooling
system, the device comprising:

a housing defining an interior volume;

a service port extending into the internal volume and con-

nectable with the vehicle cooling system;

a supply port extending into the internal volume and con-
nectable with a source of coolant fluid;

an evacuation port extending into the internal volume;

a valve positioned in the internal volume and coupled with
each one of the service port, the supply port and the
evacuation port, the valve being adjustable between a
first configuration in which the service port is fluidly
coupled with the evacuation port and a second configu-
ration in which the service port is fluidly coupled with
the supply port; and

a venturi tube positioned in the internal volume and having
a first inlet port connectable to a source of compressed
fluid and an outlet port coupled with the evacuation port,
wherein, in the first configuration, fluid flows from the
source of compressed fluid, through the venturi tube,
and out of the evacuation port, thereby drawing a used
fluid from the vehicle cooling system, through the ser-
vice port, through the venturi tube, and out of the evacu-
ation port, and wherein the used fluid remains within the
housing between the service port and the evacuation
port.

8. The device as recited in claim 7 wherein the valve is

further adjustable to a third configuration in which the service
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port is fluidly decoupled from the supply port and from the
evacuation port so as to substantially prevent fluid flow into
the service port.

9. The device as recited in claim 7 wherein the venturi tube
further comprises a second inlet port fluidly coupled with the
valve, and wherein the used fluid is entrained in the com-
pressed fluid as the used fluid flows through the venturi tube.

10. The device as recited in claim 7 further comprising a
pressure gauge configured to provide an indication of pres-
sure within the cooling system.

11. The device as recited in claim 7 wherein the housing
comprises a manifold having a plurality of passages, each
passage providing a separate one of the service port, the
supply port and the evacuation port, and an interface surface
spaced from and facing generally toward the cooling system
when the device is mounted to the vehicle, each one of the
service port, the supply port and the evacuation port extend-
ing through the interface surface.

12. The device as recited in claim 7 wherein the housing
includes:

a shell defining the interior volume and an open end

extending into the interior volume; and

a manifold disposed at least partially within the shell open

end and having a plurality of passages, each manifold
passage providing a separate one of each one of the
service port, the supply port and the evacuation port
extending through a separate one of the manifold pas-
sages.
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13. The device as recited in claim 7 further comprising a
first fluid line fluidly connecting the service port with the
valve, a second fluid line fluidly connecting the supply port
with the valve and a third fluid line fluidly connecting the
evacuation port with the valve, each of the first second and
third fluid lines being contained substantially within the inte-
rior chamber.

14. The device as recited in claim 13 wherein the venturi
tube further comprises a second inlet port fluidly coupled
with the valve, and wherein the used fluid is entrained in the
compressed fluid as the used fluid flows through the venturi
tube.

15. The device as recited in claim 7 wherein the housing
comprises a hook that is configured to suspend the housing
from a vehicle hood so as to be spaced generally above the
cooling system.

16. The device as recited in claim 7 wherein the valve
includes:

a body with a first inlet port fluidly connected with the
service port, a second inlet port fluidly connected with
the supply port and an outlet port fluidly connected with
the evacuation port; and

a closure element movable between a first position in
which the service port is fluidly coupled with the evacu-
ation port and a second position in which the service port
is fluidly coupled with the supply port.
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